U
nderstanding the short-and long-term effects of physical activity on diabetes -whether on the playground, in a physical education class, or during team sports -is important for students and their families, as well as for school personnel. Knowing the relationship between food, insulin, blood glucose level, and physical activity will greatly reduce the risk of problems and enhance the benefits of physical activity for students with type 1 and type 2 diabetes.
The Benefits of Physical Activity
Exercise has a profound and positive effect on diabetes. It improves insulin sensitivity, reduces glucose levels, and reduces long-term morbidity. In children with type 2 diabetes, in particular, exercise helps to decrease fat weight and increase muscle mass, contributing to improved insulin sensitivity. Exercise improves general fitness, strength, and cardiovascular endurance and lowers blood pressure and lipids. Team sports promote socialization, peer acceptance, and positive self-esteem. There is a positive association between participation in regular exercise and academic performance.
People with diabetes who exercise may have a decreased need for, or better utilization of, insulin and thus may require a decrease in diabetes medications -particularly insulin. The acute effect of exercise is increased extraction of glucose from plasma. The blood glucose and hormonal response to exercise depends on the initial blood glucose level, insulin dosage, timing and content of meals and snacks, duration and intensity of the exercise, and fitness level, but mostly on the availability of insulin. Because the person with type 1 diabetes has no endogenous source of insulin to modulate, the most common problem encountered during exercise is hypoglycemia (low blood glucose). A regular exercise program can improve insulin sensitivity, thereby reducing blood glucose levels at times other than during exercise. Likewise, in people with type 2 diabetes, regular exercise can reduce insulin resistance and improve glucose tolerance. The abdomen is the best site for insulin administration before strenuous physical activity, as absorption is more predictable from this site than from the extremities.
Challenges of Physical Activity Hypoglycemia
Students who manage their type 2 diabetes by meal planning and physical activity are not at risk for hypoglycemia while exercising. Students with type 2 diabetes who use insulin or some other glucose-lowering medications, however, are at risk for hypoglycemia and the same precautions necessary for students with type 1 apply to these children.
Hypoglycemia can occur during, immediately after, or many hours after physical activity and can be avoided. The most important factor is the duration and intensity of the physical activity. With longer and more intense activity, a child needs less insulin and/ or more supplemental carbohydrate. Depending on the nature of the activity and its timing relative to the child's meal and insulin schedule, hypoglycemia can be prevented by Monitoring glucose levels before and • after exercise. Adjusting insulin dose. • Supplemental snacking before, during, • or after activity.
Delayed hypoglycemia can occur six to 15 hours after exercise and even may develop as long as 24 hours after prolonged exercise. It is caused by the time it takes to replenish the depleted glycogen stores in muscle and the liver. Increased food intake, reduced insulin dose, and careful blood glucose monitoring in the period after exercise can prevent delayed hypoglycemia.
Hyperglycemia
Intense exercise (as in highly competitive sports) occasionally causes elevation of the blood glucose in youth with type 1 diabetes. Despite the fact that exercise stimulates glucose uptake, a higher amount of insulin may be required from increase in cortisol and epinephrine during exercise. If the blood glucose is >350mg/dl, check for urine ketones. If ketones are moderate or large, exercise should be delayed until ketones are small or no longer present. If the blood glucose is high with small to no urine ketones, the pre-exercise snack could be reduced.
Students with type 2 diabetes have enough endogenous insulin available and very rarely develop hyperglycemia with ketosis. Their blood glucose should respond well to exercise.
Suggestions for Better Management at School
A diabetes medical management plan should be in place for each child and include specific instructions for physical activity and management of hypoglycemia. The plan should include the child's typical signs and symptoms for hypoglycemia and what treatments work best. For a hypoglycemia action plan, visit www.ndep.nih.gov/diabetes/pubs/ Youth_NDEPSchoolGuide.pdf. Knowing and rehearsing the plan ahead of time can reduce anxiety for school staff and possible fear and embarrassment for the student and help ensure prompt and effective treatment of a hypoglycemic episode. The following is a general management plan for children treated with insulin that should be shared with teachers, coaches, and teammates. 
